The new designation of heavy baryons proposed by Falk is shown to violate minimal symmetry sum rules.
PACS numbers: 12.40.Yx., 14.20.-c, 14.40.-n A new interpretation has been proposed by Falk [1] for the heavy baryons because the conventional assignments violate mass relations that Falk bases on heavy quark effective theory and SU(3) symmetry. However, we show here that Falk's proposed new baryon designations violate more general mass sum rules [2, 3] that are based on a smaller set of assumptions than those used by Falk. The more general sum rules are satisfied by the conventional baryon assignments.
Three of these sum rules that can be tested with the present set of observed heavy baryons are
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The experimental value in MeV of each baryon sum is given below each equation, using the heavy baryon masses given in Ref. [1] with the conventional assignments. The ± values for the light baryons result from the fact that three different light baryon combinations could be used in each equation. [3] These sum rules require no symmetry assumptions about interactions or wave functions. They are based on two assumptions:
1. The ground state baryons are composed of three spin one-half colored quarks whose spins add up to the baryon spin with no orbital angular momentum.
2. The interaction energy of each pair of quarks does not depend on the third quark in the baryon.
Both of these assumptions are used (at least, implicitly) in deriving Eqs.
(1)- (7) of Ref. [1] . A number of additional assumptions are also made in deriving some of the seven equations in Ref. [1] . Note, however, that the equality between the c-and b-baryon combinations in our Eqs. (1) and (2) is the same as Eq. (2) in Ref. [1] . That relation does not depend on any heavy baryon assumption, and we see no reason to separate it from the light baryon sector.
Based on the failure of two of the relations in Ref. We see that Falk's proposed heavy baryon assignments violate all three of the sum rules above, while the sum rules are satisfied by the conventional heavy baryons.
The two relations that do not agree with the standard heavy baryon designations are equations (3) and (7) of Ref. [1] , which are 
(330 ± 7) (223 ± 9) Equation (4) relies on assumptions (1) and (2) above, and also assumes that the spin-spin interaction between pairs of quarks is inversely proportional to the product of the quark masses, but otherwise independent of quark flavor and baryon location. The right hand side of Eq. (4) is equal to m c /m b , the ratio of c-quark to b-quark mass, as measured by the heavy meson mass combinations. Equation (4) can be extended to the light baryons because it does not use any assumption specific to heavy baryons. That is, we can write (61): (20) where we have used the quark symbol for its mass. The numbers under the right hand side of Eq. (6) have been normalized to the ∆ + -p mass difference in MeV, using the quark masses
Looking at Eq. (6) we see that the Σ * c − Σ c mass difference is not unreasonable with the conventional assignments, but the Σ * b − Σ b difference is too large. However there are a number of three body effects that can be expected to modify Eq. (6). [5] In fact, it is generally true that relations involving spin 3 2 -spin 1 2 mass differences are only accurate to about 20 MeV. This is seen in light baryon mass splittings [3, 4] , and in heavy baryon mass splittings, as in Ref. [3] and Eqs. (2), (4), and (6) of Ref. [1] Taking this into account makes the b-baryon mass difference look not quite as serious a problem as when a small number is put into a ratio, as in Eq. (4), magnifying the effect of the 36±11 MeV difference between the two sides of Eq. (6) for Σ * b − Σ b . Falk describes Eqs. (4)- (7) of Ref. [1] as including corrections linear in the strange quark mass. However, in equation (5) [equation (7) of Ref. [1] ], which agrees badly with the conventional heavy baryon assignments, the mass splitting of the left hand side is proportional to 1/ud, while the right side mass splitting is proportional to 1/ds. This results in a relatively large difference in the two sides of Eq. (5), proportional to the quark mass ratio (s-u)/uds which persists even in the heavy quark limit. In fact, since the baryon combinations in Eq. (5) were chosen to cancel out the heavy quark spin contribution, they do not rely on any heavy quark assumptions and should apply equally well (or badly) to the light baryon sector. If exactly the same assumptions that went into Eq. 
could be written. Equation (8) has just the same disagreement as Eq. (5). We conclude that the spin-spin correction term proportional to (s-u)/usd cannot be safely ignored in either the light or heavy baryon sector. Our conclusion is that there is no good reason to change the conventional designation of heavy baryons, and strong evidence in Eqs. 
